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Abstract:

High-powerlaser diodearrayshavebeendevelopedfor scaleableend-pumpedsolid state
lasersystems. We havedesignedand fabricatedInGaAslaserdiodes with projectedlifetimesof
-10,000 hours at outputpowers of 30 W per linearcm. These diodes utilizea large transverse
waveguidewhichincreasestheCOD limitandreducesthe outputdivergencefor bettermicrolens-
ccdlectionefficiency.

Many applicationsmotivatethe developmentof a reliable, compact CW laser system
emittingat 1 ~. Comparedto Nd:YAG,Yb:YAGoffersa longerstoragetime(- 1 ins), lower
quantumdefect(3 x), widerabso@ionband,andtheuseof InGaAsactivelayerswhichenhances
diodereliability.Morethan 150W of CWpowerwithan optical-to-opticalefficiencyof 25% was
achievedwiththisdesign,which representsthehighestpowerever reportedfor this system. We
havealsoend-pumpeda TnxYAGlaser thatutilizes805 nrndiodes. By pumpingawayfrom the
mainabsorptionpeak it is possibleto createsufficientpopulationinversionto ovemomeground ““
statewabsorptionandstillallowefficientlaseroperation.AnJnAIGaAslaserdiodearrayproduced
460W of CWpowerat 805nrnfroma 2.4cmlongstackof microlens-conditionedl-cm longlaser
bars. The TrmYAGlaser has produced115 W of CW power. Both lasers utilizesimilarpump
geometries,coolingcavities,and laserrodswithdiffhsionbondedundopedend-capsin a modular
architecturethatis rugged,compactandscaleableto highaveragepower.

We havedevelopedthe fmtdiode-pumpedtunablemid-IRlaser. InGaAsP/InPdiodebars
emittingat 1.65pm wereusedto pumpa Cr:ZnSecrystalwhichis tunablefrom -2 to 3 pm. A
peakoutputpowerof 0.34W wasachievedwitha four-barrnicrolens-conditionedarrayoperating
at 60 W peakpower. Theoutputperformanceof thesetypesof microlens-conditionedlaserdiode
arrayswillcontinueto expandthe numberof ion-hostcombinationsthat an be realizedin diode-
pumpedsolid-statelasersystems.

* Thisworkwasperformedundertheauspicesof theUSDepartmentof Energyby LawrenceLivermoreNational.
LaboratoryundercontractW-7405-Eng-48.
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